Antidiuresis and vasopressin release with hypoxemia and hypercapnia in conscious dogs.
To determine the effects of acute blood gas derangements on renal water and solute excretion and vasopressin secretion, six unanesthetized mongrel dogs were studied during 1) combined acute hypoxemia and hypercapnic acidosis [arterial O2 partial pressure (PaO2) 36 +/- 1 Torr, arterial CO2 partial pressure (PaCO2) 54 +/- 2 Torr, pH 7.18 +/- 0.01], 2) acute hypoxemia (PaO2 33 +/- 2 Torr, PaCO2 33 +/- 1 Torr, pH 7.34 +/- 0.01), and 3) acute hypercapnic acidosis (PaO2 83 +/- 3 Torr, PaCO2 53 +/- 1 Torr, pH 7.19 +/- 0.02). Combined acute hypoxemia and hypercapnic acidosis increased (P less than 0.05) mean arterial pressure, but renal hemodynamic function deteriorated with decreased (P less than 0.05) glomerular filtration rate and increased (P less than 0.05) renal vascular resistance. Moreover free water clearance became more negative (P less than 0.05) and urine osmolality increased (P less than 0.05). During acute hypoxemia or acute hypercapnic acidosis alone, mean arterial pressure and renal hemodynamic function were unchanged but free water clearance became more negative (P less than 0.05). During acute hypoxemia, urine osmolality increased (P less than 0.05) comparably with values observed during combined acute hypoxemia and hypercapnic acidosis. Plasma vasopressin concentrations increased profoundly (P less than 0.05) during combined hypoxemia and hypercapnic acidosis and during acute hypoxemia alone and were significantly elevated (P less than 0.05) above the increased plasma vasopressin concentrations observed during acute hypercapnic acidosis. We conclude that acute hypoxemia and hypercapnic acidosis result in impairment of renal water excretion, probably mediated through vasopressin secretion.